Cellular origin of gastrointestinal stromal tumors: a study of 27 cases.
Interstitial cells of Cajal (ICCs), also known as pacemaker cells, are cells in the gastrointestinal tract that play a role in the control of gut motility. The ICCs express the c-kit proto-oncogene encoding a type III tyrosine kinase (KIT) receptor, a ligand that is known as stem cell factor (SCF). The maturation of ICCs is dependent on SCF-KIT interaction. The cellular origin, differentiation, nomenclature, and prognosis of gastrointestinal stromal tumors (GISTs) are controversial. To test the hypothesis that GISTs originate from CD34-positive stem cells and differentiate toward an ICC phenotype. We studied 27 cases of smooth muscle differentiated GISTs collected for 14 years (1985-1999), including 8 benign (leiomyoma), 15 malignant primary (leiomyosarcoma), and 4 metastatic to the liver. Immunohistochemical studies of selected lineage-directed monoclonal antibodies of c-kit (CD117), CD34, vimentin, desmin, alpha-actin, S100, and MIB-1 were performed on both normal and tumor tissues. Immunoperoxidase stains of normal gastrointestinal tract showed both c-kit and CD34-positive cells surrounding the Auerbach ganglia plexus in the gastrointestinal tract. Twenty-seven of 27 tumors strongly expressed c-kit. Fourteen of 27 tumors were positive for CD34. Of the malignant GISTs, 14 of 19 were positive for CD34; of the benign tumors, 0 of 8 were positive for CD34. Thus, CD34 was the best indicator of malignant phenotype. This is the first description of benign smooth muscle GISTs negative for CD34. The results of this study suggest that GISTs originate from CD34-positive stem cells and differentiate toward pacemaker cell phenotype. The lack of expression of CD34 in the benign GIST may indicate that benign GISTs are composed of more mature ICCs, whereas malignant GISTs are composed of dedifferentiated ICCs that express CD34-positive stem cells.